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" or increase or decrease in the pressure of the
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To all whom it may concern:

Be it known that I, Josrer FrEDERICK, a
citizen of the United States, residing at
Stroudsburg, in the county of Monroe and
State of Pennsylvania, have invented a new
and useful Pneumatic Hammer, of which the
following is a specification.

This invention relates to pneumatic ham-
mers, drills and similar tools, wherein a re-
ciprocatory piston is provided with ports
that coact with ports in the cylinder for the
purpose of admitting and exhausting air or
other fluid under pressure to both ends of the
cylinder. T

The principal object of the invention is to
provide a device- of this kind which shall be
of simple construction, and-in which the pis-
ton or plunger may be formed of a single
piece of metal provided with suitable ports
and of such construction as to permit ready
rotation in either direction, if necessary, thus
avoiding the use of auxiliary guides and sep-
arate valve members.

A further object of the invention is to pro-
vide a tool of this character that may be
taken apart by an unskilled workman, and in
which it is practically Impossible to replace
any part in wrong position.

A still further and important object of the
invention is to provide a tool in which the
exhaust may be controlled by the workman,
and the action of the tool regulated in ac-
cordance with the work to bé performed.

A still further object. of the invention is to
provide a tool of this type in which the
strength of the blow may be adjusted with-
out any change in the position of the valve

moving fluid.

With these and other objects in view, as
will more fully hereinafter a pear, the inven-
tion consists In certain novel features of con-
struction and arrangement of parts, herein-
after fully described, illustrated in the ac-
companying drawings, and particularly point-
ed out in the appended claims, it being un-
derstood that various changes in the form,
proportions, size and minor details of the
structure may be made without departing
from the sgirit or sacrificing any of the ad-
vantages of the invention.

In the accompanying drawings:—Figure 1
is a sectional elevation of a pneumatic tool
constructed in accordance with the inven-
tion, the piston being shown in position for
admitting air for the working stroke. Fig. 2 |

is a similar view of a portion of the same dur-
ing the position where air is admitted to the
outer end of the cylinder for the return
stroke.  TFig. 31s a detail perspective view of
the piston, detached. TFig. 4 is a detail sec-
tional view on the line 4—4 of Fig. 1, show-
ing the arrangement of the exhaust ports.
Fig. 5 is a detail sectional view of the forward
end of the tool showing the shank of the
chisel or other member pressed inward for
the purpose of shortening the stroke of the
piston.

Similar numerals of reference are em-

ployed to indicate corresponding
throughout the several figures of the draw-
ings.
The cylinder 10 forms the body of the tool,
and is provided with a suitable handle 11,
which is held in one hand by the operator,
while the tool is working. The outer end of
the cylinder has a threaded connection with
a socket member 12 in which the shank or
tang of the cutting or other tool is inserted,
and a locking screw 13 is used to firmly hold
the parts together. '

At a point adjacent to the handle is an air
inlet port 14 which may bs connected by a
flexible tube to a source of pressure supply,
such, for instance, a steam boiler or com-
pressed air reservoir, and this port is under
the control of a spring closed valve 15 , work-
ing in a suitable chamber 16, the valve hav-
ing a reduced stem that extends through a
gland nut 18, and is provided with a finger
loop 19 which is grasped and held by the
workman, the valve being held out against
the stress of its closing spring 21.  When the
loop is released, the valve instantly moves to
closed position.

In order to obtain a full supply of air, the
air inlet channels 22 which communicate
with the valve controlled port are arranged
on both sides of the cylinder, and from these
channels lead ports 93 and 24 which serve,
respectively, to admit air to the inner -and
outerendsof the cylinder. Atapointbetween
these two scts of inlet ports is arranged a se-
ries of exhaust ports 25, of which there may
be any desired number, these ports being
preferably in the form of small perforations
anyone or more of which may be covered by
the thumb or finger of the operator, so that
the exhaust may he retarded, and the action
of the tool correspondingly regulated, or this
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port may be in the form of a long narrow slit, -

a portion of which may be covered, and in
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the larger tools a separate slidable valve may
be employed for the purpose, as shown, for
instance, in Fig. 6. o

Arranged within the cylinder is a cylin-
drical piston 26, and at one end of the cylin-
der is a reduced stem 27 which extends into
the tool socket and strikes against the shank
of the tool z at cach working stroke. The
piston is provided with two peripheral
grooves 28 and 29, extending completely
around the piston, so that the latter is free to
rotate, if necessary, but will always present
the grooves in alinement with the inlet ports
as the piston reciprocates. -

Extending from the inner end of the eylin-
der through to the groove 28 are ports 30 of
which there may be any desired number, all
of the ports communicating with said groove
28, and extending from the opposite end of
the cylinder to the groove 29 are similar
ports 31.

The socket piece 12 is bored out to & diam-
eter greater than that of the stem 27, and fit-
ting within the socket is a bushing or collar
33 that is provided with an elongated slot or
notch 34 into which extends one end of a
serew 35 which limits the movement of the
bushing. This bushing is normally held out
beyond the end of the socket by a helical
compression spring 30.

The shank of the chisel or other tool « is’

placed within the bushing, and its inner end
projects somewhat beyond the inner end of
said bushing in position to be struck by the
stem 27.

In operation, the piston Leing in the posi-
tion shown in Fig. 2, and the valve being
opened for the purpose of allowing air to en-
ter the channels 22, the air will pass through
the ports 23 to groove 28, and thence
through the ports 30 of the piston to the in-
ner end of the cylinder, forcing the piston
outward, so that the stem 27 will strike
against the shank ol the tool @ As the
groove 28 passes the exhaust perforations 24,
the air will escape from the inner end of the
cylinder, and the volume and speed of such
exhaust is under the control of the operator,
and by covering one or more of such perfo-
rations, may retard the exhaust to any de-
sired extent, and by covering those adjacent
to the inner end of the cylinder, will prevent
the passage of the air until the full stroke has
heen accomplished, or by covering those
nearest the outer end of the evlinder, the ex-
haust may occur sooner in the stroke, but
a greater or less volume may be ohtained
for cushioning purposes. When the piston
reaches the position shown in Fig. 1, the
groove 29 will be opened to the port 24, and
air will pass from the outer end of the cylin-
der, thus returning the piston to the posttion
shown in Fig. 1, and the exhaust of the re-
turn stroke may, also, be controlled by the
operator. During the return movement, as
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the piston groove 28 passes the inlet ports 23,
a quantity of air will flow into the mner end
of the eylinder and act as a cushion, so that
the movement will e checked and the piston

will move back quickly for the second stroke. 7

The bushing 33 permits considerable range of
adjustment of the force of the blow of the
piston. Should a very light blow Le desired,
the operator forces the chisel or other tool
against the work to such an extent that the
spring 36 is compressed, the bushing being
forced hack to the position shown in Fig. 5.
This will limit the out stroke of the piston to
such an extent that the lower groove 29 will
not Le allowed to come into alinement with
the inlet port 24, the piston being in such
case thrown back by the rebound. Inas-
much as the force of the blow depends to a
considerable extent on the momentum of the
piston, and as the momentum increases in
proportion to the length of the strolke, it fol-
Jows that where the stroke is short, the blow
will be much lighter than where a long stroke
isobtained. This adjustment, thereiore, per-
mits the operator to secure a blow of any de-
sired force.

Fig. 6 illustrates a slight modification of
the invention, wherein a valve 40 is employed
to cover the exhaust ports. Thisis intended
principally for use on large tools where the
exhaust could not be readily controlled by
the thumb or finger of the operator.

Tn order to add to the effectiveness of the
tool, the piston is provided with a small an-
nular groove 42 which 'connects on one side
with the groove 28 through a port 44, and on
the opposite side with the groove 29 through
a port 45. These two ports are so compara-
tively small; being preferably about one-
thirtv-second of an mch in diameter in a tool
of ordinary size, and serve to permit the pas-
sage of small quantities of air from one end
of the cylinder to the other for cushioning
purpose, and at the same time act in connec-
tion with the groove 42 as advance exhaust
ports. '

I claim:—

1. A pneumatic tool including a cylinder
having a piston controlled exhaust port in its
wall, said port being extended in the length
of the eylinder, and a piston working within
the cylinder and controlling said exhaust
port, the effective area of the port beifg vari-
able to control the period and volume of the
exhaust from the rear of the piston to effect
corresponding variation in the length and
force of the working stroke.

2. In a pneumatic tool, a cylinder having
in its wall an exhaust port that is extended in
the direction of the length of the cylinder, a
tool socket arranged at one end of the cylin-
der, a tool receiving bushing within a socket,
a spring tending to thrust the bushing out-
ward, and a piston arranged within the cyl-
inder and controlling the exhaust therefrom
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at the completion of the working stroke, the
strength of the piston blow and the degree of
exhaust being controlled by the pressure ex-
erted in holding the tool against the work.

3. In a pneumatic tool, a cylinder having
an exhaust port in its wall, said exhaust port
being extended in the direction of the length
of the cylinder, a tool socket arranged at one

end of the cylinder, & longitudinally movable

bushing disposed within the socket and
adapted for the reception of a tool, a spring
tending to force the bushing outward, and &
piston arranged within the cylinder and con-
trolling the exhaust port, said piston being
provided with a reduced forward end for en-
gaging the shank of the tool.

4. In a pneumatic tool, a ported cylinder,
and a single piece piston provided with a pair
of circumterential grooves forming ports that
are movable into alinement with the cylinder
ports, channels or ports leading from the ends
of the piston to such grooves, and minor
ports for placing the grooves in communica-
tion with each other. : , :

5. In a pneumatic tool, a piston provided
with inlet and exhaust ports, and a single
picce piston having circumferential grooves

forming ports that are movable into aline-
ment with the inlet and exhaust ports, there

being a plurality of ports or channels extend-
ing from each end 0 the piston to the nearest
circumferential groove, and minor ports for
placing the grooves in communication with
each other. .

6.-In a pneumatic tool, a cylinder having
inlet and exhaust ports, and & piston pro-
vided with a small port or passage placing
the opposite ends of the cylinder in commu-
nication with each other.

7. In a pneumatic tool, a cylinder having
inlet and exhaust ports, a piston having three
annular grooves, ports leading from one of
the end grooves to the adjacent end of the
piston, a port leading from the opposite end

groove to the opposite end of the piston, and
small ports connecting the end grooves to
said central groove.

In testimony that I claim the foregoing as
my own, I have hereto affixed my signature
in the presence of two witnesses.

JOSEPH FREDERICK.

Witnesses:

Jacos Y. SIGAFUS,
WiLLIAM A. SHAFER.
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